Q6        VII. UNAVAILABLE ENERGY AND ENTROPY.
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taken along any such transformation is called the entropy of the system in the state B relative to the state A} or the difference of the entropies in the states A and B.
The entropy in any state is thus determined, to within an arbitrary constant of integration, by the indefinite integral
~T- + °'
The constant of integration is to a certain extent arbitrary, but for the same substance in the same state (as to pressure, temperature etc.) the entropy of unit mass must always be taken to be the same.
We may also give the following definition: The entropy of a thermically homogeneous system is a quantity such that when in any reversible transformation the system receives a quantity dQ of heat at absolute temperature T the entropy increases by an amount
-~ •   This is merely a re-statement of the First Definition of Entropy,
given above.
It is clear that to produce a given change in the physical state of a body of given material the quantity of heat communicated must be doubled if the mass of the body is doubled, so that the entropy of a body in a given physical state is proportional to its mass. The entropy of unit mass, which, in accordance with previous conventions we shall denote by 5, depends only on the state of the substance, as defined e. g. by its pressure and temperature.
The progress of events within the working substance depends on the various temperatures of the substance at different stages and the quantities of heat received by it. It does not depend on whether the heat is received from a body of the same temperature or a body of different temperature provided that the transformation is the same. Hence the relation
and the definition of entropy is extended to all cyclic transformations of the working substance, provided that the processes which take place in the substanceitself are reversible.
77. Connection hetween entropy and available energy. — Second Definition of Entropy for thermically homogeneous systems undergoing reversible changes (Definition II). We now revert to the methods of § 73, but assume for the present, that the system M with whichN, and from what we have first shown the values of -^ contributed by thee system relative to an xiliary medium of unit temperature.(See Chapter X.)
